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(54) LIGHT SOURCE DEVICE AND LASER SCANNING OPTICAL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light source 
device where a distance between a laser light source 



and a collimator lens is changed with good reproducibility 
against temperature change and a laser beam scanning 
optical device by which the change of the focal distance 
of an entire optical system against the temperature 
change can be easily corrected. 

SOLUTION: First and 2nd lens barrel holding members 
102 and 103 are produced of the material of the same 
kind as a lens barrel 104 to which the collimator lens 2 is 
attached, and a laser holding member 101 is produced of 
the material of a different kind from the members 102 
and 103. The lens barrel 104 is held by the holding 
members 102 and 103 through a V-groove 102a and a 
recessed part 103a constituting a plane parallel with the 
optical axis 108 of the lens 2. The holding member 101 




and the holding members 102 and 103 are bonded 
through a plane vertical to the optical axis 108 of the 
lens 2. 
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Si*lRl)S:-a**5ii:*STf*«. yyX 
7^ y ^©^g{t^*>, ftk©)t^*(^fry-if 
If 1, i' ?§)%X(D%mi3$}(DmMR^y}) y^ft 

^<D^[S]}^flSL, «/^2 lTr@£-T5o r©45 

[c-f-ti(4\ yyyKy*^yyX4, 5©#:fifcad£fif 
^(c N ^o, «fflEA<fi l 5wi:as-cft5. 
[0 0 4 1 ] Rt, # y =f y 5 7- 6 ±E 
yy yKy^^yyxpi 2ic4o-r*°y =fy$ 7-6 
»M^]ffiifi#TIiJ^S*[S] i^-fi** $ filt 2 

= y?7-6(7)fIrp]B(c4oT, «3tfrK7A2 5©± 

^2*^i(Ei i*ro^b*fi)tcjifi£ft3o *°y=^'y 

5 7-6(4, *©|Hlte«l6at»LTWSC8oOKjW 

LTffi;tfcE8^ft^£$LT^5 0 

**T) T«$^T, mm 6 a 1) (C^iJtTiti 

iow^ ^, sKy =fy57-6(4, (ir^^itwfc 

- 6 ©iiiPiffiscAWt 5 y— f if-A-^sK y 5 7- 

6 wM^ffiTR«^tifei^-iff-A(4, i?^-©iJffi 
KKrt btitctfyxm 6 w(EI2) ^SiitS r fe (eft 

[0042] ^Syyx^i 3k*s9>h t ])*A' 
uyX2 4Sr»lfl1-5. 3>5 7-6(Z)iiMti 
I^l$^/i2*»y-if f-i.(4, ±*S*|R](rlE»JSJf 

*^-T5^yyxi¥i 3iaot, ±*g^^](c* 
*fc, ^syyxiii 3tH7tf*K7^2 5t 

wrat-E^$tfCV^5, gJ*S^lRllrjE<7)JB5f^Srtt 

5 y y y K y y y x 2 4 4 o r, 2 u-if t' 

-A(4IiJ*S*|B]|c^$tL5o Lfc^oT, 2*«y 
— !f't--A(4, «3fcft:K7A2 5±|ij3^-CI]^at*lPl 
(^^WF^Piiinfc 2o0^sK? h t LT,»f 5 1 

ffMtsrt^ioTif^ @tesi4, mm 

K7A2 5^Wc*lRl(01)^lHltei-5ri:tJ;oT 

[0 04 3] jgiiMirm, 2ft»yyX7, 8^ 



11 

e>*$j£S i^xpi 3#, ±{$tLXf euyx^n 

jtLTi>5 0 L/diot, #y=fy5 7-6©ffl|Riiii*s 
^ii^T«1-Si, AlRlSo-tHBlRl * n-5 2 

¥-J±tfZh?mm K7 A 2 5 ±£±£S*ft (B 
l *<Z)fcR] b ^irI) {c^jiS^StS r k lifts. 

[0 0 4 4] 7^id, El 6 ~H 9 SrfflV^TjfcSiliaroSiK 
^tT5o ±$Lfcu-lf'£$^OT4, 2*oi/-f 

SEA, B(Hl~H3)*fl|*.tV>3#, 1/28*6 1 

4 £tl&1-3«J&«tf4\ M£gA, BcD«(4P] 

So ft, H 6-0 9(4, ^ft^x«gfiA01EEilk 

[oo45] jtaagnAtt, ^— r it, i/ 
-ti^n 101^ ^ y > -9 i^x 2 k. mm 
0 4k, mi, fH2immmti o 2, 103^ -e 

$ 1 , * 2ft«fia#attf 102, io3it 1 

1 0 8 UTOftS (tftfr *>, H 1 &fSfffc#SW 1 

0 2<DVm 1 0 2 a^HUWI^ Jg2glffi{£^ 
Wl 0 3CM1 0 3 a£flS$L-0^ffi)£#LT 
ttffi 1 0 4 Srf*»t5o U-imftSW lOllil 

1 , H 2 iMHW 102, i o 3 k iiIl©TO s 
f>ft9, =iy ^-^i/yX2<D*tti o s^Siiftffii 

0 5£^LT|glglfl5f*&gWl 0 2t^#$ix5it 
tic, ^*#u-r*^lSrft«f+5. 
[0 0 4 6] @7 Id^-f i b H, t/—F'««W 1 0 1 
14, *ttl0 8 icSttftffi 10 5^ LTH 1 gtflf*^ 
§W 102l^yl06a XM V) tttt &ft5fl*fifc£&o 
T^5„ ttttR$K % 1 0 8 (ifijlftffi 1 0 

5 £J&oT mi^— fm l ©ftBfc 2*5ctt£»l» 
1-5r«b^t^5o 0 6, H9t*ti5K:, ft 

Il0 4it Hi gtftf*if£|3*t 1 0 2 » V?# 1 0 2 a k 

%2%MVffiW&\ 0 3©HH o 3 a t<nmz$mz 
ti, ^o, 0 7, H8t*i-J:5^ 3fc«il08^w 
f^W^fgftt^lT;, 11, »2«ffi«KFSaJffl 0 

2, 10 3t£*i?l 0 6 btfl&DftJtfeJiSJ: 5£fto 
Tl^ 0 LfctfoT, Vil0 2a, Ktff 1 0 3 a &#f 
fifeLTV^5#S^ftoT, ftffil 0 4<7))tttl 0 8jjlis] 

(DfcmmmLtefrb, ino4^ii, f^imis 



(7) faM^-l 5 4 7 2 

12 

iot, «Rl04llgl, Jg2gtff{*Jfgi3ttl 0 2, 
1 0 3(c@££tl5 0 

[0 0 4 7] U— f Hf^- 1 l4»fRi"5 ©T\ 

iiio4Mii, H2tt#){*j# 

SPfl-1 0 2, 103HI4, JDItt^^^-t, nxf© 

10 §w 1 0 1 1 mmmte^tmmmmm^m 

^S>5. fglUMi-m, f-iffiHWf 1 

«ttl0 4Xtf»l. *2««ft«F«Wtl0 2. 
1 0 3 LTT/U^^^A^fflV^rvSo 
[0 0 4 8] 0 1 0 14, fg 1 £%gttlCffi2%£§gff A 

^-if *^ 1 mfSSMt lilt, = y 

^-^uyX2i8JS*$Jl5«1«l 1 3 fc, ftffil 1 3 
20 SrlK^ftft * 5 ftftffitt 1 1 2 £ , £ ftT ^ 

5o u-if<*MWi l lliMte^— mtm&i 0 l 

icffi^t, «ffifi^^i i 2 mm i, %2m® 
&mt 102, 103 \cm u ftia 1 1 3 mmmn 
i o 4icm-f%o 

[0 0 4 9] Ial0(CfcV^T, U-ffWtfl 

1 1 £ttffifttt 1 1 2 1 14, %M 1 1 6 icHit^ffi 
(fi^SD 1 1 4Sr^U-CSVMc£EgStiTJ3!3, ttffi 1 

I 3 tlSMf*^W 1 1 2 £ (4, 3t«J 1 1 6 
mm) 1 1 5^tT^^^TV^„ *LT, fit 

30 1 1 3 £ H^f*StW 1 1 2 £ \*mU<OftVrfrt> ftoT 

ja 9 , u-^j^sptt 1 1 1 ^flm^mt 1 1 2 1 14 

[0 0 5 0]«®113 tH1«f*S^«- 1 1 2 t I4IHS 
W*t^e>4oTV^5fc» x ttflfl 1 3»«1$£H 
IftjfWl 1 2W»^tl4^CT-fcS 0 Lfc^o 

r, **fr\s-vm\<nm&^£vxmi 1 3t 

ttWffitWW l i 2^JR«KtTfc, ttffifi l 3£ISM 
ftSfSPWl 1 2 irWgffiffil 1 5T*I4?& ^XUMC 
ftv^. t^fc, = y u>-X2(D3ttti l 6lr^Ffir 
40 41115 £^ LTHMf*if SP*t 1 1 2 flS«ffi 1 1 3 S: 
^*^LTV^5fci6, ny^-^UyX2(7)3tttll 1 6 t 

fiotiiii3^»^5:tia^ =y^-^ 

[0051] u-imjwt 1 1 1 kmmmmt 1 1 

I I K7)^iii$£^*mwi 1 2©«i*ti4 

■oxu—fimnui 1 1 tiMft^wi 1 2t>mB 
so ^g-rst, mmmi 1 1 t^«^iti 1 2 
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t<Dm&mi 1 4T?if "9^XV^4C5„ g&£Si 1 1 4 
£>» U t , fistic 

y-im&gw i i i mmmnu ii2tix = y 

pi— * yyX2©ft$il 1 BfcSflMiffil 1 

[0 0 5 2] J^±(Di 5 fc, y— ffiiWNBW 1 0 1 fclffi 
S-TS^-ifftMWi 11 ;3Si, $2fflR[ft&ftl!tt 

io2, i o 3idt@^i-5ii^*^wi 1 2Rnmn 
i 0 4icffist-5^fSi 1 3«i^L-rt, 

5ft)^XHt V|l02a, ffltSl 0 3 a£flfj*L 
T^5#ffiWfS-f3gfttffil i 
Tttt 1 0 8 tgjfftffi 1 0 5 fcffi31-3Ste6i 114"? 
ttftttl 1 6^tSix4V\ Lfc^ot, 

f^i t^y y-^uyX2 i:©ra<7)iBiif4, 

rtiiiiD, A, B^wfM^lt 

aria*-?**. 

[0 0 5 3] m l Hi£^ji^fett53t^g3M* 



#r?l¥ 9- 1 5 4 7 2 
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¥ mzmifx, % i nmm\mz> y— 9**4*^91© 

a«*tfllS:5l^»^Rifli-5. Sit, illlM! 
*Sffi2 5 ajw*fl)(7)3y^f7^->3yf- 
yyx'4(Dl^SEffifitt30mm, yy y Ky#^yyX5 

[0 0 5 4] Slt^ta^^^i/g^f- 
^fcjSVvt, Si(i=l,2,3-)(±t'-Axyy y^3flji» 
bi:x.Ti# I ©ffiSi, riy(i=l, 2, 3-) |i If- A* 7 y 
3fi/!)^S^Ti#S©ffiSi(D±^$^^©ft*^ 
fl, riz(i=l,2,3-)l±f-AX7 c y 3«*»bft*.-C 
i# S ©ffiSiOliJ^S*"[^Wft$¥S, di (i=l, 2, 3-) li 
tf-A*7°y 3»fcic^-Ci#I©f|il±ffiP H m N 
i(i=l,2,3-)l±lf-A^^y y*3fl3&»&R*.Ti#l 
OUyX©ttjE780nmO*»fcit1-5JBST^ TfeS. 

1, 1' ;3!)^-^l/yX2, 2' S.t>'fc-'-AX7°y 

y * 3 <z)#^ii«a§ ltv^ 5 as N y y y K y Uivvvx 

4(7)t'-A^7°y s/^3i|(DffiSlt(4, HffillPM 
©¥fir ft3(E# Aft 1 5 1 <D 1 1 5 o 

[0 0 5 5] 

[ill] 



Si 


riy 


r i a 


di 


Ni 




SI 




12. 780 








3.GC0 


1.51118 




S2 




12.783 






S3 




2.200 


1. 48457 


Jim* wi^r 5 


S4 


°° 4.846 


70.002 






S5 




ffifom 


S3. 000 




S6 


-254. 411 




7.000 


1.51118 


*JEP>X7 


S7 


1098. 901 


30.000 






S8 




15.000 


1.82389 




S9 


-147. 454 


163.844 






S10 


«. | 44.590 


5.000 


1.48457 


•/WMW 2 4 


Sll 




131. 039 






S12 




fe*SS2 5 a 







[ o o 5 6 ] s i K^-t-ft^sHixifcai i mmmm<D 

o °c $ x*mt L y 5 a : y a y fen £ , m 2 



fcfc£Sffi2 5 a %mmt LTmmWi-C*L/c:t<Z)-t:-& 

[0 0 5 7] 
[*2] 



#1^9-1 5 4 7 2 





S /hi: /jraffig 




mo. an* 

m & mm <o m \t m. ■ o. ooo (m m > 

sag: 2 o tc 


0.115 


- 0. 0 3 3 


k-^^^ :784. 6m 
tiftKg 81 <D^t&--Q. 00469 
St :4 0*C 


0. 2 2 7 


- 0. 0 6 1 


201C-4 or omitm 


0. 1 1 2 


- 0. 0 2 8 



[ o o 5 8 ] n i mmmmz ^-f^&^mx io 
mtti < stis^fc, M&&mvmm\m Lxam 2 k 

[0 0 5 9] Tjfeir, 

% 1 ? ££3fc^SB 20 

£ft&toflt1-$fcfcl;:, ^ft«jfcl4ft©^li( 1 ) ~ ( 3 ) 
[0 0 6 0] (1) : WeSMZ 5a±f©^> 

(2) : ±.mi)xikfe£titzm9rMimzttLx, ±* 

U ^f+II^S^VTMgtA, BWfllfigSrft^t 30 

So 

(3) : ±E(2)T»L/c3tfiraA, BKSfrLT, §j 

[0 0 6 1 ] ±fE^|l| ( 1 ) ~ ( 3 ) taoTRtt $ ftfcfg 
1 ll»»W1f«)t^8g[-o^T, 3fcS>3£« 
A, B fc^D y Ry#;H/yX4, 5 b wHJSoifttt^ 
IfM^-fSo ft:fc\ ^T^IIT^M^gA^Wc 

w 5 «gt b km hx^mmmm\i± < 
ifotrcfeSo 40 
[ 0 0 6 2 ] m 1 1 14, $ 1 mM%m\mz> i^-if^s 

fo5„ 12^, SfcMMfttw-F^ 1 w^SM*), 
f cfi a!)^-^i/yX2 <r>M&m$, fMfl^g uyXS 

1 3 <D£M&jjfa<nm&mm , p (4*° y^^-e© 



{HIrIS, I (4iS3tf* K7A2 5 2 5aT*Jb 

•f'*^ 1 fcall X-^uyX2t(Z)^WSrSL, ALBM 
i4±*S* IP] fcfc^T X *° -7 h&tfft/h t ft 5{£tt W# 

*Sffiia»&®ft(fc£isi©i&g(fc£u *jBsa»e,a 

[0 0 6 3] r©u-lf*3E3t^S©±jfeS*lRl^*s 

uyX2 i<7»»©fc 
X2K.oMu-yX$i 3 (tluyX7, 8)t?©«i± 

£J&^©» @ny^-^^X2©llf^^i, 

b*S 0 o4 9, Unjj^-^uy 
X2 t^fiS^ftirioT, ±IE(D~©©fE»i^ffi«$ 

[0 0 6 4] * 3 [£, t£ggStfc#15mni<Z>=i U X U 
VX2^\ g#i&gro£g)ji;AT&2 0°Ci Lfct 

gH®~®»t^TO$4££ftL/c|£?nI ALBM, © 
±^S^lRKcfc(t5imS*lr*to fcfcL, S3(c^ 
t ALBM»ft^('fefcoTi4, «4 

£Kj|c i 5 l^Xjf^<?)»4, tUHM&fc&JS Lft# 

AT^^cxttt^tiTv^So tfc, ^mfcis-vm 1 ? 

1 ©?aS^fb(c:J;5«S«ft»*dA/dTt LT, dA/ 

dT=0. 23nm/degSrffl^TV^ 0 
[ 0 0 6 5] 
[S3] 



mW-9- 1 5 4 7 2 



[0 0 6 6] 





ALBM(ii) 


2 A LBM(ira) 




1.99 9 






- 0. 2 8 8 


1 . 6 6 5 


®^3EU->XP 1 3 <D 


- 0. 0 4 5 




* * [|H] 





ar (mn/deg) 


dn/dT(l/deg) 


S F 5 7 


79X10"' 


0. 2 6X10"' 


(£SU>X7©5!l#) 


78X10"' 


0. B B X 1 0 " 5 



[0 0 6 7] S3«f+|J^||^ib^3 4 5i-, 01 1 

s, zz.x\ m»M&t>i2 o°cmttm^, *m*^ 20 

A LBM=-1. 665mmgj£ t * 5 £ 5 (^ftiOTA fcRffttl 

if, EfcfeS^ft fcfc (t 5 figffifit^jf $ £ its c: i fcft 

So 

[0 0 6 8] ^ fifc3tTOtA^^T7Vl'5 = l?.& 
a AL=23 x io" ) TIM 3 fit v > S i -T 5 
JtSiSilASrISHi LT^41-5 ALBMS4, A LBM=- 
2. 200mra t ft 5 , T )V % = £ A Ti4ffi IE L1" f 5 t 
ftS 0 ALBM=-1.665mm§JttftS^^A<7)tffi£ L 
TI4, IS»fi«»a^WTwfiSr*ri-5troiS5*Six 30 

So 

ffl = aALxi. 665/2. 220 
=17.3X10* 

[ 0 0 6 9] L^Lft^, »gfA(l6~l9)(; 
^Tf4, iNt#;i— ifi^ i u-if^gp 
IJlOlh a!) *-*UVX2<0ftffil 0 4£{£jft 
SH 1 , IS 2gtfj{*}«,t 1 0 2, 1 0 3 £ |i, itfj$ L 

T, MSw^w^SrJD^LTJtjg^lSA^w^^^ 
(t±w«^icaM(^Tr <d 4 o ftjL;0>(t±<7)«S 40 

mx^m^mmmm t m-r 0 ) #±iE©fi a t ft 

S ± 5 fc> u-fWSW lOUfi, Jg 2 Sffiftft 
W1 0 2, 1 0 3 i:W*ttm<7)«)t^SLftim 
ffft?>fti>\, 

[0 0 7 0] 11 3lt ^52 itoWRM 1 tM2 t 

ikLizmamx-hZo mi 3\^t*TMz&^x, ± 

M£ L total tU WMKD^fMOf^xir 
U Iffi-Ml, M2«iHI«t^mmal, a2t 
-TSo rw^xX-fc^T, MI4M1, M 2 HUH" 5 50 



mmmx a 1 , a 2 1 M^iM^ a m t <d rm 
(4, «T©^(i)-e*s££ft5„ 

QlM- Ltotal=a 1- x + a2 - (Ltotal-x) ••■(!) 

[oo7i]ii mmmmm^mmmA\cMLx± 

ffi^:(l)^)iffl1-5„ 5C(l)iClaM=l7.3X10" 5 , Ltotal=l 
5mm, a 1=23 XI 0~ s (7^5 = £A00O, a2=ll.7X10 
" 6 («©fi)«r-tlx€ixftAt-CxSr*i{>5i, £lTOf 

x = 7. 4 3 

[0072] ltc^ot, g i mifmmzmm 

Adfcl^T, 3!)/-^ H'X2 ©£j£Eli# 1 5 mm 

<r>k% (c, mmwrnmrnk a m©^* a m=h. 3 x 10 

"° t1-5iC|4, 7/^-'>A£tff4itS&W£7.43mn l 
t U «^Wf4tt5^W^7.57mratttLi44V^t^ 

o*t), ^l^«s^«l^53tjgSllAt?l4, 
2 oogp^ro^^aSrWTro (A) , (B) id 4 5 fcft^t 

(a) : u-f^wi 0 nt-y^^mmmmzmL 

ftj&»&8£ffil 0 5*-e»3ttt^^roft$^7.57mratt 
S„ 

(B) : H 1 ttflf ftWFSWt 1 0 2 147^ 5 = ? J*frt> ft o 

tv^wt, n y uyX2»)tWi^i*]wfig^^ 

m&Ml 0 5*T«)t«i^^(7)ft$^7.43ramtt5o 
[0 0 7 3] ftjr, ±f2^KSA»±*S*[6]»«^ 

izm^xmfe&mmi&mfetZo mi 4^ m 
(r)m^Mm*^tmmxhz> 0 m*. sarmti- 

-if*^ 1 <D%M<3%&) . fc!4=» y*-*i/>X20 
l^Sffi, f K4 ^ y y K y *;n/^X4 ©l^SSI, f2 
i4v- y y K y *yuyyx 5 f 14 y y y K y 

■pjwyXA, 5 (yy y Ky ^^yyxni 2)03-$ 
fsi4*gyyxp 1 3 ir y y y k y *yuy y 
x 2 4 1 oites^iR] ro^i^sgii, p i4jk y d> 5 

7-6©^[R]ffi, I f4iS*$K7A2 5©»*2tig2 5 



(11) #FjB¥9- 1 5 4 7 2 

19 20 

4, 5 0jSMH, S2'!i->y > Ky*/H^yX5WMiJ it-r5i-fc/coT(i, IteS^^iCfcV^T, :nbl06 

*fr©p^0\3lS^ji<fr5*ft£iEi1-S o )£S? >X4, 5©It^ML, ¥iffftu-iF^i t = y 

[0 0 7 4] IttS*^©#l^»Wfi© o *>, fStt RW- t-5. 

ffi^Jtl#|iE(^t5^g^lMSffi I ±-C£>3rM©*# 10 [00 7 6]g5t, ±£*£lR]fco^Tft££;h,fc3fc 

=-0.73t LTl^ 0 Lfc#oT, 9J*S*lRlfC*3^-r fci#<7\ ALBS}d#-f 5#^i)^H (oj <9 , «SH 

[4, iS=-0.73<b^5fSl^LTS-g-t-5t ifcfc, ^3R ®~®, ^ftu-flf 1 ^!)y^uyX2i© 

©iJ*S*l^<Z)l^Eli^t*ffiflt-f-5J:5t, ->y> Iflllgft) XiiSHoi-^-rc^Sr^ftL 

Ky*/H/^X4, 5©ajf^Sr*£1-Jxlfj;^ 0 fcfcftX ALBS, ©iJ£4;£fafc:tett5fffti£*£* 

[0 0 7 5] rWl/-if*S*^gm®iiJ*4*^]ic:jo to fc/cU *5[^1-ALBSOft^iC&fcoT(4, * 

its, wstM&<ow&n*zw&mi±x<»xXy 6i^t&mtfoymm%Ma, mm^mmdn 

-1f**l)©«S»£0«lllK:J:$, ^y^-^UV 20 LfctfoT, #ffi(7)ft$W4, S6l^1-»?fi« 

X2, auyxii3(tsuyX7, 8)£tf*>yy a(-Sft?as^ttfiAT^c-cH-»$^T^5 0 * 

Ky*^uyx2 4-e©«i±feii5igwaEi(i, ©=>y^- fc, ifx^KoasasfttisjsiiftftaEft 

^U-yX2©SJf^J©^ii 1 ®^SU>Xpl 3<DHtlf ^dA/dTiLT, d A /dT=0. 23nm/deg&fl|V'>tV3. 

iwmi, ®->yyKy*/n/yxipi2(i/yyKy [0077] 

*/^yX7, 8)<PJB$f;ft<Z)gEft, * [%5] 





ALBSCdib) 


2 A LBS (in) 


®& U >X"CC0 


0. 6 7 1 






- 0. 0 8 4 


1 . 2 5 6 


U >XS 1 3 O 


1 . 14 6 


3',M-*V>X2i 


- 0. 4 7 7 





[0 0 7 8] X *[j|6j 





a (inn/ d eg) 


dn/dT(I/deg) 


S F 5 7 


7 9 x 1 0" T 


0. 2 6 x 1 0 " 5 


( v v > f^'/V/i/ i/>x 

4,j£SU>X70J5gtf) 


7 8 x 1 0 " 7 


0. 9 5 x l 0 " 5 


PMM A<*fi) 

>; > K 'J *;n>->x 

5, 24(D$tn) 


7 0 0 x 1 0"' 


- 1 . 07X10"' 



[0 0 7 9] S5©ftJMfc*i&»b#;&*5J:5£, 111 4 

256mm/£ (t^fr^if^ 1 fohWtlttfat.&ft.l- 



5„ ««jBjEi s 2 o°ctftt5ii(^ -yyyv 

yUlVVyXA, 5ld<toTA LBS=-1. 256mmfIJt t & 5 
£ 5 £->y > K y A;H/yX4, 5 ©JlSf* SrlxltttL 
50 i4\ IteS^l^ii^ttSfiJtffift^ji^^tl^ri:^^ 
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[0080] BK7frhtzZ>iEvyx%i/yy 
yx&^y y yyiojvvyxs t Lxm^MS, fs<o 

fS t fi£ Loo A LBS=-1. 256mmgjf t ft 2> is ]} V K ]) # 
[0 0 8 1 ] 

mn 



f 1 (ran) 



f2(mn) 



d(M) 



S2'(ain) 



) #P?f ¥ 9- 1 5 4 7 2 

22 

* [0082] f!lx.!if 1=30, f2=-i6©±l^ir:o 

lvtALBS£fh3H-S4:, «8^i-i5^*5. fc£ 
U g8i^-TALBSWfl-*{C&fcoT(4, il6i^-f 

Z&mLf£ftbftibtiZ>kVkUj£LX^Z> 0 Lfc^o 

fij£©^ft»AT£SCTff|S£;h/0^ 0 3=fc s 
fls m=f- 1 <D»£ft[Ci 51Mft^f«d A /dT 
0 tbt, dA/dT=0.23nm/degSrfflV^T^5„ 

[0 0 8 3] 

1*8] 





A LBS(an) 


2 A LBS(mni) 


> k 'J *;n/>xp i 2 


- 1 . 2 7 0 


- 1 . 2 3 4 


©-> 'J ^ K 'J * l 2 


0. 0 3 6 



[0 0 8 4] W±«4 5l-LT, Z ALBS=-1.234^#Pj 
ft 5. i'J£S*fti-fcV>Tf4, CI ©fit i 5fi 5 (C^i - Z A 
LBS=1.2564:^fB$:£ft5fc#\ pt^fijt W'^fl^ 2 0 
"C^iJ-a-W 1 — $ )V(D Z ALBS{4, ^7(^1" 4 5 

S^^SStt, «±f^ Lfc «fc 5 ^f5l+^^fo5 0 
Z ALBS(total)=l.256+(-l.234) 
=0.022 (mm) 

[0085] iw,2 mmmm 1 6 ~@ 2 1 )» 
»pjK^5^2»w^^-r5 0 mi 6ii^2 n 
mmrnmz y-^£%¥°mnmmxh 0 , m 1 

^tM5)tei«A t ^-«j5gw)tMKSA, -> y 

yK!)*^^Xi2 0 5, /KU =?>5 7-2 0 6, * 40 
S^XS|2 1 0, 1*111/^X2 11, 5 7^2 1 
2, m%\*YyJ±2 1 3^Sr#x.T^5„ 
[0 0 8 6] ftjggfiAli, M$L/c4 5 if f— 
AfcltaJI-S^ftw-ififi^i £=»y / ^^X2 
£S\ ->y yK!)*/^X«2 

0 5(4, itefi*[pJ^(D^iE(7)®^^-t-5v'y y K 
y X? ;n/ y X 2 o 3 t , 7° 7 * f - y * &*m t b9J*2c 
jjfafc(n&%.(nm9TJJ : £%1rZ>yy y Ky xj;H/>X2 
0 4i:^^ioTl^. iSl/^2 1 Oil, Awjg 
^^^5*4^X2 0 7 4:, m<DmVxJj 50 



fSuyX2 0 8 t JE(D®i)T^^t57lS^>X2 
0 9t^b4oTV^5. |*ftffiuyX2 1 1 14, zXy 

TV^„ «3fcftK7A2 1 3(4, 3fc£Sffi2 l 3 a 4:4 

[ 0 0 8 7 3 ^2 IliMi^S V- ?1&%*mW. 

(4, jg i mmmz ^-^^mmmtmi^ 

y 5.7-2 0 6ic4oTfI[S]£ft, ^3tft:K7A2 1 3 

-f'^STt^s* t % 2 mtmrni-m v~f%&%& 

mWto^m&t LTi4, ®7tSgSA^ioT-fe5 
,ir, @^##;u-if^i oy%%\im\ ^/-^ 
y X 2 WilkfuS^ t> frT jN-T tiTlEg £ tLTfe 9 , 

^y /-^uyX2^^(4i|xS)t^ittti$tL5^ ) ®* 
SuyXi¥2 i oiS3ft©i/>x^p,45i ©liftffc 
K7A2 1 3fii|(cEfl$tL5vy >Kyx?;H/>X2 1 

i^\ ii]*s*^H(4a^^^L4v«f-y y ^ 

ffi^g^tlSElftftffiUyX^feSfi, ^^(f P,tL 
[0 0 8 8] S9(C, ^2^M$lB^MLTV^57t# 

[S2 1 3 a$-eojtfs)©3^^ Yytyayf-f 

Zn^to tctcL, S9(-^1-^yx h7^->a yf—9 

Hits^x. si a=i, 2, 3-) tt^m* y-fmj- 1 fiW^ 

ic^Ti#B»ffiSi, riy(i=l,2,3-)i4^#:i/-if* 



(13) 4#B8¥9-1 5 4 7 2 

23 24 

g, riz(i=l,2,3-)ii¥^^-tW lft^biCxr <7)l/yX(D»80nni®3t»^-r5a», "CfeS. 
i#B<7)ffiSi<Z)iJ*S*lRl©tt*m di(i=l,2,3-){4 [0 0 8 9] 



Si 


riy | riz 


di 


Ni 




SI 










5.45 


1.51118 


i movwn 


S2 


CO 


10.36 






S3 


-158. 756 


2.50 


1.82489 




S4* 


-12. 625 


49. 01 






S5s 


oo [ 15.335 


3. 00 


1. 51118 




S6 


L 


4.07 






S7 


00 


2.20 


1. 51882 


•} | m*u*iH'>r204 


S8s 


°° | 15.565 


66.92 






S9 




2. 00 


1. 51118 


206W?^h'9S'M 


S10 


oo 


8. 00 






Sll 


00 




5. 00 




S12 


CO 




2.00 


1.51118 




S 13 


oo 


26. 00 






SH 


- 103. 692 


9. 15 


1.82489 


iSV>X207 


S15 


DO 


2. 00 






S16 





12. 93 


1.51118 


3£4U->*2 0 8 


S17 


-93. 325 


5. 22 






S18 


987. 908 


15. 00 


1. 51118 




SI9 


-140. 872 


90. 70 






S20 + 




7.00 


1.51882 


S &ffiffil^r21l 


S21 




25.00 






S22 




2.00 


1.51118 




S23 




168.00 






S24 




US^SEB 2 13a 







[0 0 9 0] SgnnyxF^ya Vt— ^dfc^ 

w ffi® # £ g fr-t ft (7) s£ (AS) -?j£it $ ft 5 t w t -f 
[0 0 9 1 ] 

,a HC-.-r^)'^ *F AiY ' - (AS) 

[0 0 9 2] flU S(AS)tf, 

C 

Ai:ift©##jg&iS[ 



[ 0 0 9 3 ] 
[Si 0] 



40 



S4C3 2ifc[l&HU*9.*-* 


e | 1.00000 




A4 


0.32063517X 10-- 


A6 


0.16507685xiO- a 


A8 


0.72666582X 10" 8 


A10 


0. 43489896X 10-" 



[0 0 9 4] S9©ny^ h7^">3 y^-^lCjJV^ 
50 9«ny^ h7^->3>X-^K:i3V^T, +Wt£ft 



#§f ¥ 9- 1 5 4 7 2 



25 

fcSS2oii, te^if-y ytffixffij&tshtcwxhzz 

ft(.TA)X*fem£tlZ>k<Dbi-Z>o 5t(TA)*0K, p, A 
tt, S(TB), (TC), (TD)-e-ttL-Pn**n, S(TD)tfJ<Z)a 
i.j (do^Ti^ an,n =0, a,,, =0, a,, j =QX'h 
5„ fcfc'U KT©5t(TA)~(TD)tt N 3ft3c^WM^ 
(x : Jtfim y : z : Itt£*[R]) lUS^T £H 

[0 0 9 5] 
[»2] 

A — (TA) 



1 + -£ 2 -y z )'- 



1 + C1- e -c s -z s ) ,/a 
£ LZa j-lyl J ] -lz 



•• (TB) 



■■(TD) 



[0096] ±.mtmh-y ytm-t. s*z h~v ? 

tW\Z2 ^TcW^ftJPIlA (y, z) ^JPxfc feci LT# 
*SBf S fc*5 1 1 5 m & 7° o 7 r ^ /t/ftH 1 1" 5 i , 
fti»*lRl©ft*(jE?|^l4, WP*lK + 2ao.2 , c + 2 

7^-?nMSi l fc*1-„ 
[0 0 9 7] 

[in] * 



-0. 2S55317J x 10" 5 



0. 39519856X 10" 



>. 31113506X 10' 



-0. 93170763X 10 



0. 76062437X 10" 



-0, 307I598S x 10' 



0, 63442733 x 10" 



-0. 53836434 X 10 -2 



0. 72252849X 10~ E 



0. 35899343X 10"« 



-0. 21322561 X 10"' 



0. 92404715 x 10" 1 



1. 33573125X 10"' 



0. 85731910X 10" e 



-0. 13709605x 10"' 



[0 0 9 8] tit, ^IIl/yX2 1 Hi, 

ls>X&2 1 O©#tta»b±j£S#lR]<0±jfcffi'M5Omii 
5, fe&uym2 l 0^4t5f»^ft»^^tt 

(oio, ±*s^ts] <D±mm t Tmm t (Dmm\t) * 

[0 0 9 9] *9t*1-3t¥*Srfll*.fc*2mtJg|i(0 
0 °C£ t'fftLf:l^©-> 5 a > 3 yg^Sr, * 1 

£s fctS®2 1 3 a LTmm^fi-eSL/cfcW 

[0 10 0] 
[Si 2] 









V--? Sg:780.0no 
fe^l£Sfffl^ftfi:0.00Q(S*) 
US: 2 01C 


0. 16 9 0 


0. 12 2 8 


U"--fSS:784.6na 
«J#E*<!!>£fl:*:-0. 00469 

iag:4 otc 


O. 0 9 10 


O. 0 2 4 8 


2 0 1C~4 OICCD^ftfi 


- O. 0 7 8 


- 0. 0 9 8 



[oioi] mi 8 tt, i2iifiti5wfs 50 ^mwo^&^m^mMmm^ir^mx 



27 

fcii=« y y i/yx 2 fMtt*$uyX|| 

2 i o«±*4*iRi©ji^Eii, Ptt*°y 7-2 

0 6©fM, Ifi«3fefl:K7^2 1 3©tt*Si52 1 

Sft^ttfi (fc/K) OP* -eoKli, A LBM!i±;£££ft 

[0 10 2] r©u—f7feS3t^£S©±*4*lRlk:i3 
t*5, !W£jft*©^tlc*t1-5*fe6iii i ±-eo^*y 
Mi^toUHl-i^ IgilMiM^ilim 

Sl^iSx =!) ^-^l^^X 2X^*4^^X11 2 1 0 
(tSl/VX2 0 7, 2 0 8, 2 0 9 ) TWttifelKHtf) 
©=iy^-^iyyX2(DS^(75«, ©*$^ 
yXif 2 l ooflgrflwaaHi; ^foa a y^iEjfc^* 



(15) #M5p9— 1 5 4 7 2 

28 

Rg£fb tiot, ±fg®~® £ ft s i 5 £ 

[0103] |13t, iL&SBiffc^l5mni« 3^-^ 

S^B®~®©t^T©lf4£^ftL/c|§MnZ ALBM, 
^TKf ALBMWfflf^&fcoTii, Si 4 fcjjvf #18** 

i\ SSW-iS^X^co^ft!^ 
«©*ft*ATt3Ri:Tfi-#$n-cv^„ 

U-f-m 1 ± 3!Sfi»»¥d A /dT t 

LT\ dA/dT=0.23nm/deg£ffl^-C^3„ 
[0 10 4] 
0 [all 3 ] 





ALBH(ffli) 


£ ALBM(mn) 




2. 2 2 15 


1 . 9 13 7 




- 0. 3 7 2 8 


®^SL^>X«¥2 1 0 


- 0. 0 6 5 0 



[0 10 5] 



* * mi 4] 



58 It 


a (mn/deg) 


dn/dT(l/deg) 


S F 5 7 


79X10-' 


0. 2 6 x 1 0" 5 


SSV > B X208. 209; 


78X10"' 


0. 9 5 x 1 0 " 5 



[o i o 6] si zonmmm^M^^o^ mi 

ri.9137mm^(t^ji^l/-if'^ 1 ^i£ft3*ft(ct 

ft: wifSt? uyX2 

o X A LBM=-1. 9137mmgg £ ft 3 £ 5 KftSESSlA SrR 

fH-fttf, ±*S^lRK-*5it3?l««^W$ft3- 

[0107] *2Hit»ji^^-ct>*iia6»ti©» 

WTWfS^I+^^ftSo 
aM=16.75X10* 

[0 10 8] r<?MiaM£iiu$<7)5t(l)icftALT, $2. 



x=7. 37 

[0 10 9] Uti&So-C, ^2H»Hl^33tjgg11 
A(C£^T, ^Wfi^Uny^-^l/yX2 
tro|WliLiU6. 5mm© t M¥^ffiil«aM 
C0ffi£aM=16. 75X10" 6 t1"3l-(4, 7;l^ - 
fti:1-3^#^7.37mmt L N tfc&lffi-i 1 13 

mmt+fttfiv^t^^So o4t), f|2«»r 
^53taS3£SAtfl4, 2o©^«g^ufi£WT© 

(0, (D)©±5(^ttft«\ ±jfeS*i^n-J3rt5«-ap 
*twIEg^&££ft3„ 

(C) : U'—iffiHSSWf 1 0 ltt-y^£ffi&H£J6L 



29 

S 0 

(D) :*£lMffi&mmi 0 2ti7/^-^i^ibfto 

^ffil 0 5£T«©ft<tt£[R]©;ft££7.37mm£:-fSo 
[0 110] ±E«iA©i*4*^l(0M 
ica^VTliM^ft©tM£&£-fS 0 0 2 Oil, Jf§ 

—tfm? 1 ©*«(»&), fctt:^ M-^l/>'X20 

fitiy y y YV1vvvyX2 0 3 ofcjfcE 
It, mti/ y y Y ] )iojvuvX2 o 4 oftjftEK. f i± 
yy y KU *yH^yX2 0 3, 2 0 4 (yy y Ky 
y yX$ 2 0 5) ©£$ii£M, fSii^S y y Xp 2 

1 o t ftffiuyX2 l l i©giJ*S£ft©^j5£«l6 
SBIi, Ptt>j«y=fy$7-2 0 6©fliifiiii, ittJBftfc 

K7A2 1 3©|fc£SB2 1 3 aTfcSo Ltt¥ 
y— f l t = y * ^ X 2 i ©f H »S 

l, d{i->y y Ky*^yyX2 o 3, 2 0 4©ffiim 
PS, S2 ] «:s/y y Ky *^yyX2 o 4 ©M»bii 
iRlSPSTfoKit, DfidftEPri^y ;<-*yyX 

2 ^$1" 5 «ft^g (4fe£) OPI t*<Ofm. A LB 
SfiBJ*S#flfc*5^T*#y Ml^ft/htftSftfi© 
»*SiSl*»b03ttt*lRl©iaSS(3tSS*>feiS<ft5 

[0 111] Ittl*^=&IMW«^, fStt 

mtmmz, fs^i-TS^i-sti^, ±mm 
M&mmmmmtmmi-z «t 5 y y y k y 

*;H/yX2 0 3, 2 0 4©®t)T^4r^-t-ti(iJ;v\ 
[0112] r©u—f*S3t^i£il©i]*$^iRi^ti 
its, «*fi«w*fttJH-5a*Siii I ±T*©**°s> 



) #H¥9-154 7 2 

30 

* uyx2<b©^(i^ii©te{-^ ®y— mm(¥m*y 

X2, iSuyXi2 10(^lU>X2 0 7, 2 0 

8, 2 0 9)&t>*yyyKy*^yyX2 1 i-e©(*± 
feiRHw^ft, ®3!l/-^uyX20Sff^®fl, 
®*gyyXH2 1 o©JS#r*©ggft, ©yyyKy* 
^yyXi|2 0 5 (yy y Ky */n^yX2 0 3, 20 

4)©a#r^©» ®u-if3te$i«i}£ft©'«c 
is, yy y Ky#^yyx$2 0 5T'©tti±&i|xM© 

oTi±, IJ*$^|B](e:fc^T, rftf5©6o©^H£g] 

^Mft-tt t & 5 i 5 t-y y y k y *^ yy x 2 0 3 , 

^ y y X 2 i ©rai^B i ±ffi®~®©^ij i L 

-rs 0 

[0 1 1 3] Si 5iC, ±*S*[B]|CoV^T^$|xfc 

0 L/c££©, Al£SK&t*#£®i®H(o£!J, gfig 
H®~®, ^fty— !f^l t^y ^-^yyX2 t 

©^n^tt) ©^*i , mmm<D-t-<x(o%^^ 
Ltmm albs, ©itts*^irfc(tsf+»fe*^* 

■fo fcfit, Si 5(d^1-ALBS©ft^l-fcfeoT(4, 

*dn/dT©iit^fflv\ s^w^s wxmwmt 

ii, Lft# bfffrtvS <b©H££LT^ 

5„ L/c^oT, #ffi©ftW£li, Si 6l^-f» 

0 s 0 ic/c, ^*y-if^i©fiS^ft(dJ:5|g«« 

fi^ft^dA/dTt LT, dA/dT=0.23nm/degSrffl^T^ 

So 

[0 1 14] 
[Si 5] 





A LBS(csm) 


2 A LBS (am) 




O. 7 14 5 






- O. 10 2 9 




©jfeiP^Xff 2 1 0 


2 . 4 7 8 0 


2. 5 6 3 3 


"f*^ 1 i: 


- 0. 5 2 6 3 





[0 115] 



[Si 6] 



32 





a (si/deg) 


dn/dT(l/deg) 


S F 5 7 
{3 'J jJ-^V>X2 t 


7 9 x 1 0 " 7 


0. 26x10-" 


B K 7 

<v U > K 'J *;H/ >X 

203;it4 1/ >X208, 209; 


7 8 x 1 0 7 


0. 9 5 x 1 0 - s 


< >(««) 

(>- «; y k >; >x 

204. 21 1OT *;f*4 ) 


7 0 0 X 1 0 " T 


-12X10"' 



[0116]ii s<Dfc%ft?kfrb$it>Zi:o\^ 0 2 

x*v vm^bktmm\±, i^s*^*^ 

T2. 5633mmfc*(j-^#:u— if^ 1 frbWnttftV&L 

ittZo zzx\ o°cmt-rm^, ->y 

V K y */Hx>X 203, 2 0 4i:ioTA LBS=-2. 563 
3mm@gt7i5 <£ 5i-v / !J V KU */H/VX2 0 3, 2 

[0 117] BK7^^/JSc5IEU>X^->y y 

KU *;n^yX2 0 4 £ LTffli/\ 7W7r^*'!Jt 

X'2 0 3 t LTH^J-Sn fS<Dftig£-LooALBS= 
-2. 5633ramgS 1 45 ~>y > K y 2 0 3, 2 

0 4 cOffltfr^H^^fi, * 1 7 t^irfJ: 5 K«ISl 

[0 118] 
[*1 7] 



fl<ran) 



2 0 



f2(mm) 



- 1 2 



d (mm) 



5 8 



S2 ' (ma) 



£ [0 119] Z<Dohs 0ij X. Iff 1=30, f2=- 30©^^o 
^TALBSlrl+^-rs Si 8[d^tJ:5(-4So 
£U Si 8}i*1-ALBS(7)f|-t^fcfcoTli, *1 6 

fefct, Si 6l^-f«3S#$C 

^pdA/dTi LT\ dA/dT=0.23nra/deg^fflV>TV^ o 
[0 12 0] 
[f<18] 





ALBS(mi) 


2 A LBS(bb) 


©-> U > K 'J * )VU >XP205 


- 2. 6 2 5 2 


-2. 5 6 13 




0. 0 6 3 9 



[0121] K±Wi 5 LT, I ALBS=-2. 5613## 

E ALBS=2.5633i:^ffisS$^5fc*, HftSUtW'BBl^ 
2 0°CW«^w h-^;K7)Z ALBSli, J^TWtJ; 5 



I ALBS(total)=2.5633+(-2.56l3) 
=0.020 (mm) 
[0122] m 3 ItlKI 22))) 

^5^3^M^srt^t5 0 ei 2 2tt, %3mmm 



(18) 

33 

jgftl^-Hfjfrf 3 0 1, HM3 0 2, 7>- tfi^U 
yX3 0 3, i/V VYV1l>VVV%Z 0 4, Sf5iIL5 
7-3 0 5, #y^y5 7-3 0 6(*liafiJU«H:ffl 

*^^X3 1 0, 5 7— 3 1 1, JG3tttK5A3 1 

[0123] v-^\f-j^mm^mw-^~^m^ 

30 it, rtil^ y ^ - ^ i^yX(g*tf ) ^ftSt 

5§tfi 3 0 2 i(4, itfMLfiJg 1 HJft#flg£&5ft«3! 10 

i o i~i o 3~?$kWZtix^z> 0 fyypyjjA'isy 

X3 0 4(4, WlTSztttiUfctofrjEtomUrfiZGLX^ 
5„ MuyXg3 0 9tl AwBSWjfcfrfSjfeaSi' 
yX3 0 7 tE©jffi^^^-r§*S^VX3 0 8 

p>#oT^3„ ->uyK!J*;^yX3ioit iJ^i 

2(4, IM4E3 1 2 a i/i5!i7tefra?ffi£f?;LT^ 

So 

[0 12 4] 7i--*i/y^WX3 0 3ti, * 20 

tt£ft(^»]^^-7ffi3 1 3±tJft5#ltfcilT 
l^5„ -©^-7^3 1 3 0*iBtl±7y^ 3 1 3 a # 

ffM£ftTfci9, ^r7fy^-^3 1 5 ©ttfcgjft 

kftT^-5 f-^y^T 3 1 4 tHi-a-LT^So 7T7 
tVT*^-* 3 1 5 *S|H]te1-5 t , t°-Xy =¥7 3 1 4 
#111*5 U 7773 13a^U7t-*->y7">y 

X3 0 3is*tt*iRiK:»»i-5. :«Miaot, 7 

t-Ay^WX3 0 3 ^7ttt73^(C#tf)$ii:5- £ 
[0 12 5] ^fy^^-^lSB, 7*- #*> 30 

y9vyxmmunm 5 0 tsttsfitva. 7*- 

i->y^>yX||li33 5 0(t iit|f£R3 5 ifrb 

WlMtlI±o-Cffl|IP$n, ^#fl3 3 5 l^tti^tS 

Ifftlo^t, 7,-r;/t°y^-^3 1 5(cigtd^ 
^gP3 5 l(i{4, ^fi&Kffi 
S 1- 5 ®EfL&tf r WSEffi^s ^ft L it «£<?5 7 * - X? 
•»^VyX3 0 3<7«ft£t#»L/cEflSS3 5 3 

?i.g(rjsi:tsj±ffi^mxj-r?>£S-fey7-3 5 2t 

#^£tiT^5„ 
[0126] £JLt©8l$£:j3^T, ^mWy-^m^-3 40 

o i if if-AH:, it3o 2rttft 

^^tatv^^y ^-^i/yx'h 7*- X7-»^>y 

X3 0 3 t(-ioT¥tf7t$t Sftfcg, BMyjIfOSc 

o^rtiv-y y KU x?^uyX3 0 4©{tICJ;ot, 
>Ky=fy5 7-3 0 6Offl|Rijii±-C±*S^lFlK:fiSSr 

[oi2 7] yy y Kyx/;n/yX3 0 4icioTiKy 

^57-30 6 ©HMffiff T|iJjttfrfr£~Bj|ft 

Sixfcv*— iftr—Afi, t°v =f>$7-3 o 6w{irS]B 

#£PP a £fa (@ 2 2)[Iifet§r itiot, 50 



9- 1 5 4 7 2 

34 

*i^Mb^){cii[P]$ti5 0 *°y^y^7-3 0 6 
©iiiB]B-e{iiP!$ti,fcy-ifif-Ai4, *su-yx$3 

0 9(^±oT3E*S*^(C*)t$tl5 0 SUV 
X#3 0 9 fcS3t*K7A3 1 2 fcWffiUlEKSflT^ 

yX3 i oiaot, ^— fK-AttiiJ*S^(c*7t 
£ti5 0 £(±©J:5tLT, u-ift--Aii@*ft:K7 
A3 1 2±-e*lift1-5Cit3&5. *LT, ±£SI4# 
y d>;7-3 0 6©[e]fe(cJ;oTtT^ IttSf4i§ 
fttt K7A3 1 2 #fcR3 c (0 2 2)-0^1-5^t 

[0 12 8] tZ6X\ ^f|5 3 5 1|±, ?ajSiryf-3 
5 2a>?>0fi£iq£i:fc«Etltfj£, FJrS^^y^ 
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